The purpose of the present study was to compare the sensitivity and specificity of V3 enzyme immunoassay (solid phase EIA and EIA inhibition) and restriction fragment length polymorphism (RFLP) with the DNA sequencing "gold standard" to identify the Brazilian HIV-1 variants of subtype B and B"-GWGR. Peripheral blood mononuclear cells were collected from 61 HIV-1-infected individuals attending a clinic in São Paulo. Proviral DNA was amplified and sequentially cleaved with the Fok I restriction enzyme. Plasma samples were submitted to a V3-loop biotinylated synthetic peptide EIA. Direct partial DNA sequencing of the env gene was performed on all samples. Based on EIA results, the sensitivity for detecting B-GPGR was 70%, compared to 64% for the Brazilian variant B"-GWGR while, the specificity of B-GPGR detection was 85%, compared to 88% for GWGR. The assessment of RFLP revealed 68% sensitivity and 94% specificity for the B-GPGR strain compared to 84 and 90% for the B"-GWGR variant. Moreover, direct DNA sequencing was able to detect different base sequences corresponding to amino acid sequences at the tip of the V3 loop in 22 patients. These results show a similar performance of V3 serology and RLFP in identifying the Brazilian variant GWGR. However, V3 peptide serology may give indeterminate results. Therefore, we suggest that V3 serology be used instead of DNA sequencing where resources are limited. Samples giving indeterminate results by V3 peptide serology should be analyzed by direct DNA sequencing to distinguish between B-GPGR and the Brazilian variant B"-GWGR.
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The current Brazilian HIV/AIDS epidemic is mainly caused by subtype B; however, the existence of a small proportion of other subtypes such as F, C, B/C, and B/F has been consistently described (1, 2) . Several studies have reported the existence of a Brazilian subtype B variant designated as subtype B" (3) (4) (5) (6) (7) (8) (9) (10) . This variant has a characteristic tetramer (GWGR) amino acid sequence coded by the tip of the V3 loop, distinct from variants that have other V3 loop tetramers such as GPGR which are found in the USA and Europe. The difference between the B-GPGR and B"-GWGR isolates is limited to the proline, the amino acid coded by the CCA codon, found in the B-GPGR strains and the tryptophan, coded by the TGG codon, found in the Brazilian variants B"-GWGR (5). The two variants can be distinguished using genetic and antigenic approaches (7, 11, 12) , although consistent cross-neutralization has been observed. DNA sequencing is a powerful technique to distinguish the two variants. However, due to its expense, DNA sequencing is often used only in the research laboratories. The purpose of the present study was to determine whether V3 serology and restriction fragment length polymorphism (RFLP) assay can be used to identify the Brazilian variant B"-GWGR, as well as direct DNA sequencing.
A total of 61 blood samples were collected into EDTA from HIV-1-infected subjects from São Paulo, SP, Brazil. The average age of the patients was 35 years. Twentyone percent of the subjects were females. A detailed description of this cohort has been reported elsewhere (13, 14) . We used a previously described set of biotinylated synthetic peptides based on the V3 loop consensus sequence from two subtype B strains (MN: N K R K R I H I G P G R A F Y, SF2: N T R K S I Y I G P G R A F Y) and two synthetic peptides based on the consensus sequence of two Brazilian variant subtype B strains (BR1:
in enzyme immunoassay (EIA; 6,15). For RFLP and DNA sequencing, proviral DNA was extracted from peripheral blood mononucler cells using the genomic blood DNA purification kit of Amersham Pharmacia Biotech, Inc. (Piscataway, NJ, USA) according to manufacturer instructions. The extracted DNA was used as a template to partially amplify the env gene in a nested PCR fashion using the primer sets ED5/ ED12 (outer) and ED31/ES8 (inner; http:// www.nih.gov). The Fok I restriction enzyme was used in the RFLP reaction to cleave the sequence GGA TGG (Pro Trp) that characterizes the Brazilian variant B"-GWGR. Samples were defined as positive for the Brazilian subtype B-GWGR by RFLP if their amplified products cleaved into 2 fragments of approximately 540 and 340 bp, respectively ( Figure 1 ). Samples that showed different band pattern were considered to be indeterminate. For direct DNA sequencing, both partial env complementary strands were directly sequenced with internal primers, fluorescent-dye terminators, and Taq polymerase with an automated sequencer (ABI 377; Applied Biosystems, Inc., Foster City, CA, USA). A consensus sequence of both strands was constructed with the Sequencher program (Gene Code Corp., Ann Arbor, MI, USA).
Analysis of the tetramer amino acid sequences at the tip of the V3 loop of all samples revealed 20 GPGR, 19 GWGR, and 22 with different amino acids (Table 1) . Thirty-three (54.1%) plasma samples were positive for the B-GPGR variant and 28 (45.9%) were positive for the B"-GWGR variant by both the EIA solid phase and EIA inhibition tests. EIA showed 70% sensitivity for the detection of B-GPGR compared to 64% for the Brazilian variant B"-GWGR, and 85% specificity for the detection of B-GPGR compared to 88% for GWGR. The assessment on the basis of RFLP results, excluding samples with an indeterminate band pattern, showed 68% sensitivity and 94% specificity for the B-GPGR strain compared to 84 and 90%, respectively, for the B"-GWGR variant. The band pattern obtained by RFLP was indeterminate in 17 (27.9%) samples. Because the Fok I restriction enzyme recognizes and cleaves GGA (corresponding to glycine) and TGG (tryptophan) sequences, the frequency of the cleavage site considered was investigated in 19 B"-GWGR samples. The GGA codon was observed in 18 of the 19 samples. Of these, 6 samples gave an indeterminate band pattern by RFLP and 12 were cleaved by the Fok I enzyme. One sample was not cleaved because it contained a single base mismatch at the 3rd position of the glycine codon. V3 peptide serology is an easy technique and can be useful particularly in developing countries, where resources are limited. In addition, the peptides have amino acid sequences and conformations that may minimize the differences in V3 loop conformation between subtypes (16, 17) .
Serum reactivity to the Brazilian B"-GWGR variant is highly specific, probably due to the conformation of tryptophan in the V3 loop. One explanation is that the betaturn structure at the V3 loop of GPGR is lost in the GWGR motif (18) . In fact, testing for avidity antibodies against the V3 loop showed a higher avidity index in B"-GWGR patients and also a lower number of AIDS clinical events among these patients (9, 19, 20) .
Despite the high specificity and sensitivity of V3 serology, one third of the samples were indeterminant and therefore would not have been accurately identified if only serology had been used in the present study. Since some of these patients have been under combined retroviral therapy for nine years (data not shown), it is possible that the viral sequences experienced strong positive selection that resulted in a conformational change of the V3 loop structure and thus affected antibody recognition.
Although the sample size was small, the V3 EIA presented high specific reactivity and a fair positive predictive value with samples from patients with the B'-GWGR variants. Therefore, this method appears to be reliable for identifying the HIV-1 subtype B in Brazil as B"-GWGR or non-GWGR. However, when indeterminant samples are detected, direct DNA sequencing must be used.
